includes personnel working in areas such as emergency response, as well as emergency management, public health, clinical care, public works, and other skilled support personnel (such as equipment operators) that provide immediate support services during prevention, response, and recovery operations. 5 This broad definition of a first responder is meant to include individuals with varying skill sets. As indicated above, the provision of medical care is just one skill set necessary at the scene of a disaster. Emergency medical services professionals, NRFRs included, may often be the first individuals with any medical training to arrive at the scene of disasters caused by natural and man-made hazards.
According to the First Responder National Standard Curriculum; "the First Responder is an integral part of the Emergency Medical Services System". 4 Certification of NRFR is intended for individuals who initially may need to manage an emergency situation. In contrast to other EMS provider levels and governmental designated first responders, NRFRs are trained primarily to assist other EMS providers and uses a limited amount of equipment to perform initial patient assessments and interventions.
With the current global state of affairs, the need for preparedness training has never been higher. There have been a number of studies describing the current state of preparedness training among EMTs and paramedics. Specifically, training in the utilization of triage protocols and the use of mass-casualty simulations has been widely used. [6] [7] [8] Although NRFRs may be the first medically trained individuals on the scene of an emergency, there only is limited information describing the amount and type of disaster training that these providers receive.
The objectives of this study are twofold. First, it intends to describe the types of organizations and communities in which NRFRs perform their duties. Secondly, it aims to estimate the number of NRFRS who received training in the management and treatment of patients involved in biological, chemical, radiological, nuclear, and explosive emergencies as well as structural collapse. It was hypothesized that the receipt of chemical, biological, radiological, nuclear, or explosive (CBRNE) training was related to organizational characteristics specific to individual NRFRs.
Methods

Study Design and Population
The data for this analysis were obtained from a cross-sectional survey of Nationally Registered First Responders. In order to obtain a sample of NRFRs, the National Registry of EMTs (NREMT) attached a questionnaire to their 2006 re-registration packets. Re-registration packets are sent to NRFRs on a biennial basis. The NREMT has a database of approximately 16,000 NRFRs. The questionnaire was developed and pilot tested within the EMS community as part of the Longitudinal EMT Attributes and Demographics Study, to initially describe the preparedness of EMTs and paramedics. 3, 9 Survey questions were adapted to be specific to NRFRs.
In September 2006, completed questionnaires were returned to the NREMT with re-registration paperwork. Specifically, training using mass-casualty simulation and training with updated triage protocols. [6] [7] [8] Official NREMT re-registration paperwork was processed, and those NRFRs meeting re-registration requirements were re-registered prior to analysis of the questionnaire. There were no unique identifiers attached to the survey. Completion of this survey was not mandatory for re-registration. The American Institutes for Research Institutional Review Board approved this project.
Preliminary Data Processing
In order to describe the types of organizations and communities in which NRFRs work and to estimate the number of NRFRs who received training in the management and treatment of patients involved in CBRNE emergencies and structural collapse, an initial descriptive analysis was conducted using 12 variables. Upon completion of this descriptive analysis, an evaluation of all variables occurred in order to identify an appropriate outcome variable related to receipt of CBRNE training.
Re-categorization of all variables occurred in order to test the stated hypothesis that CBRNE training is related to NRFRs organizational characteristics. Evaluation of the descriptive statistics led to the creation of an outcome variable that dichotomized individuals into those who had received some form of CBRNE training and those who had not. Individuals who stated that they had received no training in the recognition or treatment of CBRNE emergencies, reported less than one hour of general CBRNE training, and had not participated in any CBRNE drills in the last 24 months, were categorized as having received no CBRNE training.
The three independent variables available for analysis were: (1) number of organizations worked for; (2) type of organization worked for; and (3) size of the community in which NRFRs perform their duties. The number of organizations worked for was a dichotomous variable-either one or more than one organization. The 10 category variable organization types were collapsed into four categories (fire department, volunteer EMS, industrial, and other) due to small cell sizes. Finally, community size was represented by the simple dichotomous variable rural (<25,000 people) and urban (≥25,000 people).
Regression Data Analysis
In order to describe the relationship between NRFRs organizational characteristics and the receipt of CBRNE training multivariable logistic regression modeling was utilized. Univariate logistic regression analyses were conducted to determine what independent variables were significantly associated with the outcome. Those variables significantly associated with the outcome were placed into a logistic regression model. Investigator-initiated backwards elimination of independent variables was utilized to determine the main effects model. 10 Variables with a Wald p-value >0.05 were systematically removed from the model, and likelihood-ratio tests were conducted to determine if removal of the variable significantly altered the model.
Once a main effects model was produced, variables initially non-significant in univariate analysis were added back into the model to assess for the presence of con-Organizational Description and Emergency Preparedness treatment of patients involved in CBRNE emergencies, as well as structural collapse. There was a high percentage of NRFRs who reported receiving training in the use of the incident command system or incident management systems (80%). A majority (56%) of NRFRs also reported receiving training in the use of personal protective equipment to protect against exposure to biological, chemical, and/or nuclear materials.
The following seven variables were utilized to create a dichotomized outcome variable indicating receipt of training in CBRNE. The univariate relationships between the outcome and the independent variables are listed in Table 3 . Univariate logistic regression analysis indicated that NRFRs in urban areas were more likely to receive CBRNE training (odds ratio (OR) = 1.85, confidence interval (CI) 1.28-2.69).Those NRFRs who worked for more than one EMS organization also were more likely to receive CBRNE training (OR = 1.88 CI = 1.03-3.42). Finally, NRFRs who worked for industrial or business emergency response teams were significantly less likely to receive CBRNE training (OR 0.63, CI = 0.44-0.92) The final multivariable model contains all of the independent variables considered in the univariate analysis (Table 4) . Additionally, there was a significant interaction between service type and community size (p = 0.047). This logistic regression model demonstrated good fit when using the HosmerLemeshow goodness of fit test (χ 2 = 0.81, p = 0.93).
In all categories of service type, those participants who reported working in urban areas had higher odds of receiving CBRNE training than did those working in rural areas. The largest measure of effect was in fire departments, where those working in urban areas were 5.42 times more likely to receive CBRNE training. The measure of effect is similar in all other service type categories.
Based on this model, regardless of community size, individuals working in fire departments were more likely to receive CBRNE training. When compared to individuals working in fire departments, those working for rural and urban industrial or business emergency response teams were 0.587 (CI = 0.387-0.891) and 0.413 (CI = 0.259-0.657) times as likely to receive CBRNE training, respectively. Finally, individuals in urban areas performing First founding. Upon completion of the main effects model, plausible interaction terms were included in order to assess for effect modification. Model fit was assessed using the Hosmer-Lemeshow goodness of fit test.
Results
In 2006, there were 1,477 NRFRs who completed re-registration paperwork. Of those, 1,212 (82%) individuals completed the attached survey. There were 340 surveys that missing data that were subsequently removed from analysis. The final analysis included 872 (59%) individuals who completed the survey and reported working for one or more EMS organizations.
There were 796 (91%) NRFRs who reported performing EMS duties for at least one organization. The majority of NRFRs performed work in rural areas (75%). More NRFRs reported working in fire departments (61%) than any other organization type. Industrial or business emergency response teams employed the next largest percentage of NRFRs (19%), followed by volunteer EMS services (10%). Reports of employment with the federal government, other, or law enforcement agencies were similar, at 4%, 4%, and 3% respectively. There were two organization types in which less than 1% of NRFRs reported performing EMS duties (private security 0.34% and military 0.46%).The variable organization type, was collapsed into four categories (Table 1) along with all other independent variables.
There were nine variables collected that described the amount and type of training that NRFRs had received within a 24-month period. Two of these variables were related to training on an incident command system and usage of personal protective equipment. The other seven variables inquired about training in the management and It should be noted that the variables analyzed in this study were obtained using a self-report on a survey, and therefore, contain all of the limitations inherent to this type of study design. Also, there were a number of individuals who were not included in the analysis due to missing survey data. It was assumed that these individuals were missing at random and a complete case analysis of the data was performed. 15 Finally, this study does not describe the quality of the training received. While not likely, it is possible that an individual who received multiple hours of poor quality training may be no better prepared than an individual who received no training. Future study should attempt to describe the quality of CBRNE training received by NRFRs.
Conclusions
The majority of NRFRs in this study performed EMS duties for fire departments and worked in rural communities. More than one-quarter of the NRFRs did not receive training within a 24-month period in the management and treatment of patients involved in CBRNE emergencies, as well as structural collapse. This highlights the need for increased training among this population of EMS professionals. There was a significant relationship between receiving CBRNE training, service type, and community size. Finally, while there was an overall lack of CBRNE training, this deficit was most pronounced in rural communities and for those who did not work in fire departments. from other EMS certification levels the vast majority, (three-quarters); perform EMS duties in rural areas. 3, 9 While it does appear as though large percentages of NRFRs received training in incident command systems and personnel protective equipment, there were deficiencies in the preparedness training received. It has been well-documented that conventional explosive weapons pose a high risk of injury in terrorist attacks. [11] [12] [13] Crabtree states that, historically, most victims of terrorist attacks are injured by the use of conventional explosives. 14 Unfortunately, the majority of NRFRs reported receiving no training within the past 24 months on the treatment and management of patients exposed to explosives. Even more daunting is the fact that more than three-quarters of NRFRs reported not participating in multi-agency drills focused on explosive emergencies.
The terrorist attacks of 11 September 2001 and the recent bridge collapse in Minneapolis, Minnesota, highlight the need for EMS providers of all certification levels to have training in the treatment and management of patients involved in a structural collapse. Unfortunately, a majority of NRFRs, those trained to initially manage this type of scene, reported receiving no training on structural collapse within a 24-month period. Training patterns similar to those reported with respect to explosives and structural collapse were seen with respect to biological, chemical, and nuclear hazards.
Many NRFRs were deficient in at least one category of disaster training. Therefore, an outcome variable was created that estimated the percent of NRFRs who had received no preparedness training within the last 24 months. This outcome was utilized in a logistic regression model to determine associations between training, community size, and service type.
However, the likelihood of first responders receiving training was not independent of service type or community size. Rather, the likelihood of receiving any CBRNE training was dependent on the type of service for which an individual worked and the size of the community in which that service was located. Across all service types, individuals working in urban areas were more likely to receive CBRNE training than those in rural areas.This is a rather intuitive result, yet one that has not been described in the literature.
The outcome variable of interest was participation in any CBRNE training compared to none. Thus, these results do not speak to a lack of a proportional distribution of training between rural and urban services, but rather a lack of any preparedness training in rural areas. Though most often thought of as occurring in urban centers, explo-
